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[ !tt il « Q ie H ] 
[ il « JS 1 ] 

HuiEJ±«S^±C« m«5SCJ;oT« fluiETJt5^*il?y J;6fiiiEil*ilt)ii)itJSK)it ^ 

IS >^ 

flU IE5)?^ISC3V 11 T > flulEJI^S^St 7 □ - K ^fflC t I C >^ t il^ffil^ t I « M li « ^ 10 
[ il « JS 2 ] 
[ al JS 3 ] 

[ if 3c JS 4 ] 

[ Bt Jl 5 ] 20 
HuiE55?iilSC?yt)T« iiiEi^*iltt« )5^^31lt*t?XC^' + V-f;Hi>;S^J;? 

\z:m^tnj. sIjKjsi st)U4<i)t)t*ti*MciEit!<i)»)i*^<i)^iii:55S. 

[ l« 3K Jl 6 ] 

ffi IE sic El m C U T , flu IE T ite ^ S 1 > flti IE J±l S 0 S H t 7 0 1: ;^ ± Q )a )t c u 
fett®-?53clTil> luiEiiaiia^ milES^S^<Z)^fflt5 0t:;^TO))U)SCUfettl 

■7>mm7iii . ifjKJSi 5i)U5Q)i)t*ti*MciEiK<9ii)i*^Q)i^it^^. 

[ a JS 7 ] 

ffiiET««aS(a . IdlEff ilS^S± ICff^^r +1 3 !i5 1 <?)TJ1S1S1 ^ flu IE« 1 QT^lli 

HuiEff^S^Q^lt7Or:J-H.±0)USlCU;fettlS-?5)?lir+l. flulESSZo^TiiS 80 
iilEJ±^S^5<i)^ffl t 5 0 t:J.l/lT<i)5USC U iiiEi^SEl 
t3c> miiEJ±^S^S(9^1t5 0t:J.l/lT<i)5USCUfett^^-?5X;)irtl?< al5KJl15JUU5 

<5i)t*+i*^iciEt;^)Mi*^<z)^3t^)i„ 

[ il JS 8 ] 

HuiEllc7)Titt«ai^iilE!iZQT*«ffiS>;tt> i:i)C[5ia«*^*^^^JZ. It>-KJM7 

ciElKQ)S)it^Q)i^3ii:55S. 

C bI Jl 9 ] 

SuiE«1<9T*«Sl>;iiiE!g2<i)TS5^*il>;tt« T L t 1 . sSsK 

JS8CiEttQSSI*^Q)l^3t:55S. 

[ fg Bfl Q b¥ ffl 5 stt Bfl ] 40 
[ 0 0 0 1 ] 

[ 0 0 0 2] 
[«£« Q)JJ^I5] 

[ 0 0 0 3 ] 

tt S H }1 « ^ . )g 5fD Q J; ? C . aMiJ ffi » X ^ ;^ - # S # S H It E C Q ^ * ^ U T 



(3) 



JP 2004 56355 A 2004. 2. 19 



[ 0 0 0 4 ] 

UA I *fettA I mi) J o)» -t&t^-?'^ J , 

[ 0 0 0 5 ] 

U#U5#^. AlttKXKL/XY^^"U-=y3>4i#S<. ;t^5«*tSAt^>^. 
[ 0 0 0 6 ] 

[ 0 0 0 7 ] 

AltxC-$' + =yi'Jb5lc«rttZc>;iCJ;oT. «SBl>^ffit-^:5r&lcElQlt-tt> 

1 f 3 - 4 8 5 1 1 ^/l^ 16 IC 5V I) T S r tL T I) ^ ( » 2 <5 * ffi ) . 
[ 0 0 0 8 ] 

t k,. iff 1 f 6 - 6 1 7 3 ^ ^/l^ 16 IC , «S ^ ffl yj\ r t) (5 y . « ffi Q H « :^ 4i tL Z C 

Yij^t^mt til i) J i% z Q^i^nim) o 

[ 0 0 0 9 ] 

W099/1 61 68 ^/:^f6ictt, ^>-$'7"-f;/'-$';i.^*icffit)iAiiitiiis^>^ 

tIC>^C<J;oT> WXhl/XY^7L/-V3>ttZAt)TttW^:tltttlql±r-tt^C>;*»f 
lED^r^^TllI (!g4Q«t**ill5) . 
[ 0 0 1 0 ] 

ffiA>K7"y!7J (!g267M) AICCut5i;tlDt?C>;CJ;oT« W^;tltt# 

[001 1 ] 

[001 11 

m I G)U^iikm\-o ^ ^1 m^^G) kt^^jL^ ^ ^ v ^ til o>f3i, nnt^ 

-? . « 2 Q * #! C J; o T B% (9 R » 5 X c + ~7 t ;n t # ^ C >^ # 1 it ;^ 'J 
[001 8 ] 

m ^ ^ j^z/m b (o^^^mc ^ti\3: . ^1 aY. Mmt)^-^\^±titi::Yijf^m-^\3i^ 

1 » . * ^" + U ^ ;i/ C it U T I) S t) . 
[0014] 

m-^ t ^-zmmtti^Lm&Y-^^xi . ^lit^t^itti^^ctMiMt^. 

[0015] 

^ C . C Q fg Bfl Q @ fiS . ± 7* U J; ? ^ fol ffi t S U 5 # ^ . B% E ^ tt Q R ft 5 « 
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[001 6 ] 
[0017] 

);35 it t ^ X C ^ + 5/ -c ;Hi > ^ ^ t I J; ? C > ^ ^ C Jt ^ T ^Mil ffi 3i )I t 1, < 

SI>^5Z7Kl/7Y^7l/-;/3>CJ;I ^*£?KjSlt»f E r c < 11 11 ? 5 U ^y h 

;^ J . 

[0018] 

^ffiimiT« ffmS^SQlfflt 7 □ - h ^fflc t ^ c c J; o 

z . 

[001 9 ] 

A \ ^ ^^i^Y t J ^m&SY s ^m&s YKm^^KY o)m\-ct^^i ^ til . i ^ a i q 

[0020] 

[0021] 

[0022] 

>^ * U I) c 
[ 0 0 2 3 ] 

TitS^ffiltt. T i U T^t^C>;*ffft* U 11. 

[ 0 0 2 4 ] 

^irtllC'^J'fftSUllo 
[ 0 0 2 5 ] 

>^ # ft * U I ) . 
[ 0 0 2 6 ] 

tlIS2QTit?^*£l>Jtffi;LTllTtJ;llo 5^)iIffiC3yilT, !g10)TJt5 

tt. J±«S*SQSHt5 0°CJ.;^T(Z))a)IIUU;fettM-?^lt:^. ff^S^SQ 
SHt 5 0°C;:^TQ)USCUfettM-?5K'littl^C>^*»fft*Ull. 
[ 0 0 2 7 ] 

>^t^5y. s I) c b I c >^ t»fft ^ u 11 . 

[ 0 0 2 8 ] 

[ fg Bfl Q ^ Q P M ] 
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t yTv U T 1 1 I . 
[ 0 0 Z 9 ] 

J±«S*g2tt>LiT0LO3 *;fettLiNt03 Q) M f& ^ t ^ J . Km^^R 
[ 0 0 3 0 ] 

[ 0 0 3 1 ] 
[ 0 0 3 2] 

c Q J; ? c u T , i ^ 1 4 ic 5v 1 1 T . » * b < tt . );3( « 3i t * t z X c + ;/ t ;n 

[ 0 0 3 3 ] 

X'^nMtP s XC-y + =yrJ1.53(;«tEirUTUt?CV#^Z. T*^I£15 

> ^ftlCJ;oTXC^ + =yrJl.s1c«tqJ^g>;t^^d;)Q5QJItSlS^S2cJSUT?^<C 

5i IS B% E 'BS Q feit # ^ «E 5J ttM C S ? . 
[ 0 0 3 4 ] 

if, ^ ty :Ly f y 7 . -lb^^«MS« x!77A5Jt^^t7ifflt?c>;*ff-?$=^. 

[ 0 0 3 5 ] 

ISS/Jv^J PgSttttiH S ? . El 8 (ol) C?yt)Ttltfe$=<i)P3CJ;oTEIi?«lCyTvtJ; ? 
[ 0 0 3 6 ] 

mmt^i. T 1)6 mmM 5 -^Wfrnt 1 . ^tYxts:. Mi\\m^mmi:jf o . 29 2nm 

feRCJ;oT0SfiSCyTvtcfc?IU, Tcif^8(9iS^<i) (00 1) ffltfrJ±^S^S20)Zffl 
6 C ¥ ft C 5 ^ ^ |ql lU X C ^ + ;/ -r yi. « t ^ . 
[ 0 0 8 7 ] 

^5^J±«S^S2Q)Z16C?yitZ^*;i^7<9^yJ\/i^^raC(aiS-SftI;fe(y), l^S 
[ 0 0 3 8 ] 

Tiii^Stt. ll«;i^7^i^C#tt$=^t<, i:0)tyJv/I^^l^^, AlQ^yJv/i 

^^l?SJ;'>it, Sl**S2>^UTO)LiNi)03 ± (OWtm M ^ 1 (0 mm C I) )l i!) 

'S^^I . 53V. 03 (fc) CyTvU;feTiii^80);i^E9ytt, ^0) (00 1) m(DMT 
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[ 0 0 3 9 ] 

)^ I) . J mmm M b ± \z A \ ^ ^ Y t J M » r^m t tij . j; u a? c a . 

* yj\ is ^ rallii »f 0 . Z 8 6 n rm -? H ii :5 * Q A I t > T i IS. ^ d, »Mi^^} t ^ )lT m 

mms b ±\-ommt 1 Y . ms, (c) cjyuTmsQjtejfisi&uSi^^ittJsu;^^^^;^ 

T0®fficmtJ;?C> A \ 0)^^(0 (1 1 1) EJfrTiQ (001) HC^filC 

[ 0 0 4 0 ] 

C<9IS«. E13 (g) C^TvtJ;?C> Alii^9(i)A'>i^CJ;oT> ff«S^S2(5Zia^ 

^{omz/i^-^m^^Y (.1 . 3:t)ci 8o° iaiKrtt;fej;TS2a<i)i8S^:^ffit^ofe 
^^□^□^i3tt*tzi^ffil4*ffsK)irti?. G) ^I&^m&i3i. -MC)R^>;DfKti 

:ti)?S.^lO-?rvtJ;?Sffllc«S^ffll?tSt)-«r)5^fflt*t^#«S^>;s^. 
[ 0 0 4 1 ] 

E13-?tt« li|ymtmbtlfe(y)« Ti;i^8ti;i^l^;^itEirvU;fet>f> 

era:. I5jsuui5^i 0 0 (0 s^r^mt ^1 , 

[ 0 0 4 2] 

03 (c) CJyUT. AI«Sb%0 (200) . (020) (002) ^fql^f^^P"? 

rvt^Ti)^. ii^ctt. cti^c^ititt. 03 (c) QiRH±ctt^<. m b b° 

Effl J; 'J ^lufJC 1^1 t) T t) ? . 
[ 0 0 4 3 ] 

^(5216 (03#^. ) ICTfilC (1 1 1) m»m^(j )5^^31lt*tIXC^ 
[ 0 0 4 4 ] 

-Mc. Alti55?^^>;tZ^liic3titl«Si,iHi^(Z)#fett. Si'tt^H)It^ci)Bl;^tt 
*^U5*^"^. ±}^(9J;?CUT*mtife)5^^31ltSt)-«r#«S^<9i^*il4Ci^oTtt 

5i I) . 

[ 0 0 4 5 ] 

-15. ^)i<9*^««i^sim)Ttt« iss^j;'; tt#«s^<i):^*ffSit)o ctii*. ^s<9^ 
^ B >^ z X" A ic J: Z . t 5 1) ^ > ^ ^ > ^t) ( Si ^ ffl )1 1 T Q if c o T 

-3481) c ^tt^r^<i)E$=C<rtt« Xhl/XY^7l/-=y3 

[ 0 0 4 6 ] 

[ 0 0 4 7 ] 

S^S 2 7 □ - h tl Z t!|f«I>^ U T 11 I o J± ^ S 2 ^ M )i® ii ft "? 

ifilCtt^ J±^S^2t55tlilSlC?yllT#JltI^SS<9 7Kyi/y (Eir^ttf 
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[ 0 0 4 8 ] 

-f;n«t?)?)it^c-^*fr-?^, Sii)Wzhi/XY'r7i/-5/3>ttt*tii^ffil4t 

[ 0 0 4 9 ] 

z^^cJt-^T« 7 □ - h ^fflc t z « 4 c?if u T , J; tfts ss^E^tt 

ufe#oT« *mtife3itt^ffli;i*^ic?yt)T« j;'>iSit)W^;tittt#^^c>j 

# ^ ^ . 

[ 0 0 5 0 ] 

TJt5^ffil 5 ?y J;6fim*il4 <!)5K)iC3Tf t)T« TJt5^ffil5tt« J± ^ S ^5 2 <i) ^ ffl t 7 

0 "C T Q )U M C t I<& )U sic lie J; o T ff^ ^ r ill C V » * U I ) . 
[ 0 0 5 1 ] 

± 7* Q J; ? IC , T itt « S 1 5 t i)D m 51c H t ^ C ^ C J; o T . «S b^b 55c « C 5 5 X ^ ;^ - 

T**ai5tTitt>;UT, i^Sl4t&)U5ySiCJ;oTr^55cttlf*« i«ffil4Q55c 20 
SiBtIC, A I >;Tii5^Sl5lcS*ft^Ti#0tt^^^0ffl5:ffifJ#iUSl)J;?CtZ 
c 5= , i ^ S 1 4 t , 1 le H -? ;^ 'J > o );3( b^b ^ iii t * t ^ x c t ~y t ;^ f IS 
B%Sl^t^C'M#"J;'J§l-?;^Zo 53V, i^ffil4ci)B5rc?yi)T. ;!)D*ft55cSitiiffit 
xc-y + =yi'Jl.5l(;fi#PiSrtLTU$?c>;**fi^'J. U;fe»'"oT. i«ttS4tr^ 
siJtic^feoTtt, «i7£bfe<j;?ic, 5 0°CJ-;^T<z)-(S)Us3?iit7Sffltzc>;t)>fft*ui) 

[ 0 0 5 2] 

Hi 1 5 0 IS B% * ^ trj ic 5 ^ # , c (9 5!c SI s s t a < u r z ^ . m « * iS H ^ 5 
0 otiyxT Y 1 1 Y-tjf'M.t (j I) , 

[ 0 0 5 8 ] 

1^, iisl4<z)r^53?<z);fe(!;)<z)fe5a5)?iiic3tuT> 5 0°CJ.;<.TQ$a)t-?;?)ftf*. Aici) 
xc '5' + ;/ 1 ;^51c«# Ri^g-?;^ ^ ot;*-;i-?tt. !tf ^5 spti^it ^ t ^ ji^*^" 

[ 0 0 5 4 ] 

53V< EIICttlilyTvUSU^'f, ^*i8<i)±ffl?yj;6ffJfflta?J;?C« 

#r^55c t T 11 T t J; I) . 

[ 0 0 5 5 ] 40 

T<9Pe3^fflit«^i iQ)-fl5trvt»rfflEi-?if)'>i« m ] c^^t 1 mi^^i , mz\-o^ 

LIT. 0 1cmU;fe^«Cffl^tZ^*Ctt|Bl^«9#l^.??^tttU« l^StIaiiBfltt%Et& 

t J . 

[ 0 0 5 6 ] 

ElZCvTvUfegi'tt^litt^l 1tt> ^*i8Ci;LlTJI5^*il5tff, J±^S^S2±cr^ 

53ctft^ii Q)TJt?^*ii5a,>:3gi o)TmmmS5 o^icr^mttij^ Kofmrnms 
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[ 0 0 5 7 ] 

^s^z<9^it7 0 'c ax ± 0) ^j§. t i)Dmmm\-c ^ ^ -z mm t ^ . m i (OTmmma 

1 4 . J±«S^S Z 1 1 5 0 'CHAT Q)^m{0 t 1 l&JUJKli C J; o TBSK t tl ^ C 
ft * U I ) . 
[ 0 0 5 8 ] 

±^<9J;?C« !g 1 <9TJI5^ffil 5 OL Vi^ffil4 » Z Q) T Jt5 1 5 t t ffi 

ltttZ<9tt>)itJQ)SSC<J;I. 10 
[ 0 0 5 9 ] 

;i^i<9ii^biiffBsKrti« ^<!)±cr^5Krti?imffiS4<i)«s^tttt)r*^s*ff^s^b 

tttlCV^s-i^Z. iiDfl?)c'liCJ;oT?^5)i'rtlfe!g1<i)TJt5^ffil5a,<i)±C> 
«ZQT««S15 tt'(Eia5)c'liC<J;oTff^5)i'ttlW« i^*il4tff^S)i't-?.$=ffl>;SI 
«ZQT««fel5 tC3Vl)T. »1 (Z)Tit5^*il5a,*ff*tIiaElQlttt#t75t'f^. 

J; 'J )l 3f 5 B% H t # ^ I c # Z o 
[ 0 0 6 0 ] 

CQ«Z0ll]6SBlQ)<J;?C. !g1QT*^ttl50L>;iiai4^QrBlC« SZQTJtt 20 
Hi 15 fctfflirtt^J;?CttlW« Ell UTaiiBHUfe^ili6r^MQ)^^J;Ut. 
illil4ci)«Si>ttt<J;'>ltftCt?C>;*ff-?$=?. 
[ 0 0 6 1 ] 

5i ^ ^^J c S ^u) T J.;^ T ic s)i Bfl 1 1 . 

[ 0 0 6 Z ] 

( ^ #J 1 ) 

[ 0 0 6 3 ] 30 

36° Y-X;&yl-<i)LiTa,03 l«S^*^iiS^J±^S^5Ztffl3SUfe. 
[ 0 0 6 4 ] 

U fe = 

[ 0 0 6 5 ] 

m\.\-z . AI*^i4SZi^*il4t, 1 5 0nmo)lft>^5JIJ;?lC5)c;il 

[ 0 0 6 6 ] 

CQJ;?S«S3c955cKlSC3tl)T> J±«S*&Zt#tft^^SI^Q7K;i.y't7n-K 40 
^^ItCU;^*^ (^Jg^^Jl ) >;«Jt5^fltCUfe^^ (Jte^^JiJl ) >^o)#^C^l)T»t^t 
U 

[ 0 0 6 7 ] 

C Q J; ? C U T # ^ ^ ]6S ^^J 1 3V J; A $5^ #J 1 9 § ^ C « ^ i « S 1 4 Q X O W S 
0 t if « U ^ C ^ > %Mm\-£'\S.. %^m\ \Z%^-Z . J; '>! 5/ -r - 7- 5 ft X /TC y K # 

#j 1 ic« I iiai 4 (9 x^ia wa.'^. El 4 cvTv t tiT 11 1 . 

[ 0 0 6 8 ] 

)^ C . «S 3 t . 7 ^ K iJ y 7' ^ 7 ^ ^^ffi 5^ J; &■ F ^ ^ X y f > 7' ^^ffj t ffl I) T ^ > '5' T" 

^ '5' ;^ c I b > ^ ti c j; o t > 3i tt s h « ^ i >^ u t q ^ m 7 ^ ;^ '5' t 50 
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[ 0 0 6 9 ] 

i Bt ^ 5 < 5 o . 
[ 0 0 7 0 ] 

[ 0 0 7 1 ] 

tr . 38. 5° Y-X;&yK(9LiT0LO3 ^«£Bl.*^^51J±«S*&2tfflSUfe. 
[ 0 0 7 2] 

. S^S^2±IU. ^^C-A^iac^'K Ti;t)M^5J^3(§1<9T^I5*lSl50Lt 

I t )t U o 
[ 0 0 7 3 ] 

I5i)t, 5O°C;^T05lcil)USlCTl?^l 0nm^5ZJ;?cr^55cU;fe. 
[ 0 0 7 4 ] 

^UT, AI#^5^i^Sl4t, 5O°CJ-;<.T055cSi)U)SCT1 5 0nmQ/fr>;SZ 
J; ? C 55c; U . 
[ 0 0 7 5 ] 

[ 0 0 7 6 ] 

QAIlf^ffiti«ai4(Z) (2 0 0)A*!t>;UT> Xli0Wa,=^. 0tsf*Ufe>^C'?>. 1^ 

^^J 2 f3; . it^m Z \Z it-\-7 . J; 'J a 3t S <Z) 7 r - 7- 5^ ?if fJF 7 /K y K il iJ r :h, . S 

.^v00SX5t)ItAIXb;fe^C?>> Jtg5^5'J2-?tt1 8 0GPS-?i^o;fe<5ir?ifU> ^SS^^J 

^JSa 2 IC« ^ 4 ICO I) T (Z) X^HWS* Elt^E! 5 IC^v r ft T I) I . 

[ 0 0 7 7 ] 

±7Sc7)AI (200)A«QX^|5]Wffi;^. ElCJyUT. Al (1 1 1) l^Sa^lt^ 

EI5lcrvt<J;?C. 6o<97 7Kyl-*ff*tiiitti;fe. i^*il4t%5)c;tIBI 

2o(7)f^SB%F>^^>J«f#fetI)5a>«iittfofeXC^ + 7r;H-?i^ZC>itS 
* U T I ) ^ . 5 3V . 0 ;Tv U 5 I ) # , it^mZ-^t. 6 o 9 7 /TC y K * ^ t ft # . HUT* 
U;feJ;?C, -^mm Z (0 7.t^ V h . JtK^5'J2(i)7 7rCyl-CJt^T. 
oVt-7'"?(?)ofe. 
[ 0 0 7 8 ] 

r 4 y ^ )[^rf)iX\::)ax\j . ^ftc<j;oT« gitt^fflitt^i i >^UTO)3itt^ffli&7-f>ii/ 

[ 0 0 7 9 ] 

o)^^^m)A7 4 )l ^ (oMmti^-^mmi i . HJS^^J 2 c J;fti3r. Jt $J ^5"] 2 ic Jt 

[ 0 0 8 0 ] 
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[ 0 0 8 1 ] 

[ fg Bfl Q Xft « ] 

[ 0 0 8 2] 

CQ)f!Bflc3^l)T, J±^S^^UT> LiNtOs tfettLiTOLOa 

5 ^ t Q t ffl t) 1 « J±^S^5<!)J±ltt*ff t) fedi) « Il)i«^*ff3itt^ffli!l7 ^'^ 

[ 0 0 8 3 ] 

z: (D^m\-cfi ui . jmm&M» . j±^s*S0*Ht7o°c;x±<5)UScuT55tSir^L^ 
j;?cti>^. TWiffi 1 Qsicil ic 5v I) T . iSb1>55c« c;B55x^ + 

^UT, ilffil^f. fflS^&(3)^Ht50°C;!^TQ)U)SCUT55cSirtl?J;?CtI>^ 
[ 0 0 8 4 ] 

CCi)fgBflc3Vl)T, Tittllilt*f> S^S*S±lcr^5KttlI!g1<9T«^ffil>^55 
1Ci)Tii51ffil±cr^P3?m^l2(Z)T*^ffil>;tl^. PK)«IS(C3VI)T> ^ 1 (OT 

mmmM». ffis^s<9*Ht7ot;j-;^±<z))a)ticufetti-?55?Bir^i. 552ci)T*iffi 
(o^m^ b o'ci^xT (o'^mci )t-\t^-Z'^mt tij \ct I Y . S5i (OTmmmspm so 

[ 0 H Q 11 5 s!i BH ] 

[0 1 ] Uc7)fgBfl<5-S]6lff^MCJ;I^ii^)StS]!iSUT#ii^i;feg¥'ltSn}I«^1 Qifr 

[E12] C5)fgBflo)^te(9^SSPMCJ;Z^3t:55Stl^]liSUT#^tlfe3itt^ffl?I*^1 1 

[03] 01 C/tvUfeJ±«S^S2(9^HlUff^^tti;feZH6QTH0-?;^'J. (ol) tt. 
^ Q ± C E r tl ^ ^ * ii ^ 7 t 0 S fiS C vTv U > ( t ) > t ^ IC i: Q ± lU E t tL Z T 40 
iJi^StyTvU. (G)tt« r'4C^O)±CE9yrtl?AI/i^9tlili?fi5lCyTvUTl)I 

[04] Q^mconmm ] ^mmM<j)xmminm^.mi^^ i . 

[ Tf ^ Q s5i Bfl ] 

1 , 11 gi ^ 1 * ^ 

3 mm 

4 i « s 1 

5 T « « 1 50 



5 OL « 1 QTwmai 
5 t « z QTmmmM 
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(57)Abstract: 



PROBLEM TO BE SOLVED: To solve the problem of prior arts that there is still 
room for further improvement in the crystallinity of an Al electrode layer 
depending on a potential applied to a piezoelectric substrate when the film of a 
ground electrode layer whose principal component is Ti is deposited on a 
piezoelectric substrate by the vapor deposition method and the film of a main 
electrode layer whose principal component is Al is deposited to improve the 
crystallinity of the main electrode layer. 

SOLUTION: When films of the ground electrode layer 5 and the main electrode 
layer 4 are deposited on the piezoelectric substrate 2 by the vapor deposition 
method, a float potential is applied to the piezoelectric substrate 2 so as to 
stabilize the surface potential of the piezoelectric substrate 2. 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

It is the manufacture approach of a thin film equipped with a substrate electrode 
layer to have a piezo-electric substrate and the electrode formed with the thin film 
on said piezo-electric substrate, and for said electrode raise the crystallinity of 
said main-electrode layer established between the main-electrode layer which 
uses aluminum as a principal component, and said main-electrode layer and said 
piezo-electric substrate. 

The process which prepares said piezo-electric substrate. 

The process which carries out sequential membrane formation of said substrate 

electrode layer and said main-electrode layer with vacuum deposition on said 

piezo-electric substrate 

Preparation, 

The manufacture approach of a thin film characterized by making said piezo- 
electric substrate into float potential in said membrane formation process. 

[Claim 2] 

The manufacture approach of a thin film according to claim 1 that the thin film 
concerned is a surface acoustic element. 



[Claim 3] 

Said piezo-electric substrate is LiNbOS. Or LiTaOS The manufacture approacli of 
a tliin film according to claim 1 or 2 which consists of a single crystal. 
[Claim 4] 

Said substrate electrode layer is the manufacture approach of a thin film 
according to claim 1 to 3 which contains Ti as a principal component. 
[Claim 5] 

It is the manufacture approach of a thin film according to claim 1 to 4 formed so 
that it may become the epitaxial film with which said main-electrode layer has 
twin crystal structure in said membrane formation process. 
[Claim 6] 

It is the manufacture approach of a thin film according to claim 1 to 5 formed by 
forming said substrate electrode layer in said membrane formation process 
where the front face of said piezo-electric substrate is made into the temperature 
of 70 degrees C or more after said main-electrode layer has made the front face 
of said piezo-electric substrate the temperature of 50 degrees C or less. 
[Claim 7] 

Said substrate electrode layer is equipped with the 1st substrate electrode layer 
formed on said piezo-electric substrate, and the 2nd substrate electrode layer 
formed on said 1st substrate electrode layer, and sets it at said membrane 
formation process. Said 1st substrate electrode layer is formed where the front 
face of said piezo-electric substrate is made into the temperature of 70 degrees 
C or more. Said 2nd substrate electrode layer It is the manufacture approach of a 
thin film according to claim 1 to 5 formed by forming membranes where the front 
face of said piezo-electric substrate is made into the temperature of 50 degrees 
C or less after said main-electrode layer has made the front face of said piezo- 
electric substrate the temperature of 50 degrees C or less. 
[Claim 8] 

Said 1st substrate electrode layer and said 2nd substrate electrode layer are the 
manufacture approach of a thin film according to claim 7 which consists of the 



same ingredient mutually. 
[Claim 9] 

Both said 1st substrate electrode layer and said 2nd substrate electrode layer are 
the manufacture approach of a thin film according to claim 8 which uses Ti as a 
principal component. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the formation approach of the electrode which consists 
of a thin film especially formed in a thin film by vacuum deposition about the 
manufacture approach of a thin film like a surface acoustic element. 
[0002] 

[Description of the Prior Art] 

A surface acoustic element is one of typical things of a thin film interesting for this 

invention. 

[0003] 



Surface acoustic elements are the electronic parts which used the surface 
acoustic wave which nnechanical oscillation energy concentrates only near a 
solid-state front face, and spreads as everyone knows, and are equipped with an 
electrode like the INTADIJITARU electrode for impressing or taking out a signal 
generally formed with the thin film on the piezo-electric substrate which has 
piezoelectric, and this piezo-electric substrate, and/or a grating electrode. 
[0004] 

In such a surface acoustic element, as an electrode material, electrical resistivity 
is low and it is common to use small aluminum or aluminum system alloy of 
specific gravity. 
[0005] 

However, if stress migration-proof nature is bad and switches on big power, as 
for aluminum, a hillock and a void may occur in an electrode, ** and an electrode 
may be short-circuited or disconnected soon, and a surface acoustic element 
may result in destruction. 
[0006] 

In order to aim at solution of the problem mentioned above, the approach stress 
migration-proof ******** raises power-proof nature is proposed in JP,7-162255,A 
by raising a crystal stacking tendency, using an ion beam spatter as a method of 
forming an electrode (the 1st conventional technique). 
[0007] 

Moreover, by carrying out epitaxial growth of the aluminum, the orientation of the 
crystal orientation is made to carry out in the fixed direction, and the approach 
stress migration-proof ******** raises power-proof nature is proposed by it in JP,3- 
4851 1 ,A (the 2nd conventional technique). 

[0008] 

Moreover, it is indicated by JP,6-6173,A that the power-proof nature of an 
electrode is excellent, so that crystal grain is small (the 3rd conventional 
technique). 
[0009] 



Moreover, it is indicated by W099/16168 official report by using as a single 
crystal alunninunn filnn used for an INTADIJITARU electrode that stress nnigration- 
proof ******** raises power-proof nature (the 4th conventional technique). 
[0010] 

Furthermore, it is indicated by the volunne Ohnn-Sha issuance and for 150th 
comnnittee of the Japan Society for the Pronnotion of Science elastic wave 
component technique "an elastic wave component technical handbook" (the 
267th page) by adding Cu to aluminum that power-proof nature improves (the 5th 

conventional technique). 
[0011] 

[Problem(s) to be Solved by the Invention] 

However, with the 1st and 3rd conventional techniques, when it cannot fully 
respond to RF-izing in recent years and large electrification but is turned to a RF 
application or a large power application, there is a problem that power-proof 
nature is inadequate. 
[0012] 

Moreover, it is only the Xtal substrate top substantially that a crystalline good 
epitaxial film is obtained by the 2nd conventional technique. LiTa03 
advantageously used in the filter with which piezoelectric is large and a 
broadband is demanded Or LiNbOS etc. -- obtaining a crystalline good epitaxial 
film with the 2nd conventional technique on the substrate which consists of a 
piezo-electric single crystal - difficult ~ therefore, the 2nd conventional technique 
~ LiTaOS Or LiNbOS To a surface acoustic element equipped with a substrate, it 
is unapplicable ability substantially. 
[0013] 

According to the 4th and 5th conventional techniques, it is possible indeed to 

raise power-proof nature, but still sufficient level is not reached. 

[0014] 

The same problem encounters, also when manufacturing a thin film equipped 
with thin films other than a surface acoustic element, i.e., a piezo-electric 



substrate, and the electrode formed by having a thin filnn on the piezo-electric 

substrate. 
[0015] 

Then, the object of this invention is ofTering the manufacture approach of a thin 
film the good electrode of a crystal stacking tendency being obtained more 
certainly, solving a problem which was mentioned above. 
[0016] 

[Means for Solving the Problem] 

This artificer is LiTaOS. A substrate or LiNbOS It found out a main-electrode layer 
growing epitaxially and becoming twin crystal structure with vacuum deposition, 
on a piezo-electric substrate like a substrate, if the main-electrode layer which 
consists of aluminum is formed after forming the substrate electrode layer which 
consists of Ti. 
[0017] 

The epitaxial film with twin crystal structure has the big merit that a mechanical 
strength can be made high compared with a single crystal, therefore plastic 
deformation cannot break out easily, and the electrode destruction by the stress 
migration which often poses a problem in a surface acoustic element cannot 
break out easily so that it may mention later. 
[0018] 

Furthermore, more, about the potential of the piezo-electric substrate under 
membrane formation, and the potential of the metal holder which holds a piezo- 
electric substrate to accuracy, as a result of repeating examination variously, it 
comes to make a header and this invention for the ability of the main-electrode 
layer of high quality to be formed more by making potential of a piezo-electric 
substrate into float potential. 
[0019] 

It is characterized by being turned to the manufacture approach of a thin film 
equipped with a substrate electrode layer equipping this invention with a piezo- 
electric substrate and the electrode formed by having a thin film on the piezo- 



electric substrate, and for an electrode raising the crystallinity of a nnain-electrode 
layer established between the ma in -electrode layer which uses alunninunn as a 
principal connponent, and a nnain-electrode layer and a piezo-electric substrate, 
and having a configuration as follows. 
[0020] 

That is, the manufacture approach of the thin film concerning this invention is 
characterized by making a piezo-electric substrate into float potential in an 
above-mentioned membrane formation process, having the process which 
prepares a piezo-electric substrate, and the process which carries out sequential 
membrane formation of a substrate electrode layer and the main-electrode layer 
with vacuum deposition on a piezo-electric substrate. 
[0021] 

This invention is especially applied in favor of the manufacture approach of a 

surface acoustic element. 

[0022] 

An above-mentioned piezo-electric substrate is LiNbOS. Or LiTa03 It is desirable 

that it is what consists of a single crystal. 

[0023] 

Moreover, as for a substrate electrode layer, it is desirable that Ti is included as a 

principal component. 

[0024] 

Moreover, as for a main-electrode layer, in a membrane formation process, it is 
desirable that membranes are formed so that it may become the epitaxial film 
which has twin crystal structure. 
[0025] 

Moreover, in a membrane formation process, a substrate electrode layer is 
formed where the front face of a piezo-electric substrate is made into the 
temperature of 70 degrees C or more, and as for a main-electrode layer, it is 
desirable that membranes are formed where the front face of a piezo-electric 
substrate is made into the temperature of 50 degrees C or less. 



[0026] 

The substrate electrode layer may be equipped with the 1st substrate electrode 
layer formed on a piezo-electric substrate, and the 2nd substrate electrode layer 
formed on the 1st substrate electrode layer. In this case, in a membrane 
formation process, the 1st substrate electrode layer is formed where the front 
face of a piezo-electric substrate is made into the temperature of 70 degrees C or 
more, the 2nd substrate electrode layer is formed where the front face of a piezo- 
electric substrate is made into the temperature of 50 degrees C or less, and as 
for a main-electrode layer, it is desirable that membranes are formed where the 
front face of a piezo-electric substrate is made into the temperature of 50 
degrees C or less. 
[0027] 

As for consisting of the same ingredient mutually, in an above-mentioned case, it 
is desirable that both the 1st substrate electrode layer and the 2nd substrate 
electrode layer use Ti as a principal component etc. 
[0028] 

[Embodiment of the Invention] 

Drawing 1 is the sectional view showing a part of surface acoustic element 1 as 
an example of the thin film obtained by enforcing the manufacture approach by 1 
operation gestalt of this invention, and shows the part by which the electrode 3 
was formed on the piezo-electric substrate 2. 
[0029] 

The piezo-electric substrate 2 is LiTaOS. Or LiNbOS It consists of single crystals. 
On the piezo-electric substrate 2, an electrode 3 is formed with a thin film. 
[0030] 

The electrode 3 is equipped with the main-electrode layer 4 which uses 
aluminum as a principal component like aluminum or aluminum system alloy. 
Between the main-electrode layer 4 and the piezo-electric substrate 2, the 
substrate electrode layer 5 for raising the crystallinity of the main-electrode layer 
4 is formed. The substrate electrode layer 5 is using Ti as the principal 



component. 
[0031] 

In order to nnanufacture such a surface acoustic elennent 1, the piezo-electric 
substrate 2 is prepared, and on this piezo-electric substrate 2, by vacuum 
deposition, the substrate electrode layer 5 is formed, and subsequently to the 
substrate electrode layer 5 top, in order to carry out each process which forms 
the main-electrode layer 4 and to give an INTADIJITARU configuration to an 
electrode 3 further, a photolithography technique and a dry etching technique are 
applied. 
[0032] 

Thus, in the main-electrode layer 4, the epitaxial film which has twin crystal 
structure is formed preferably. The epitaxial film which has this twin crystal 
structure can be explained to be what is formed according to the following 

principles. 
[0033] 

In the front face of the piezo-electric substrate 2, a damaged layer with a 
thickness [ by polish etc. ] of several nm is formed, and this damaged layer may 
usually check epitaxial growth. Therefore, it is desirable to process to the piezo- 
electric substrate 2 for removing this damaged layer, exposing the crystal face on 

the front face of the piezo-electric substrate 2, and making epitaxial growth 
possible by it in front of the process which forms the substrate electrode layer 5. 
The front face of the piezo-electric substrate 2 will be in the condition which can 
transmit crystalline array information required for epitaxial growth as a result of 
such processing. 
[0034] 

As processing for removing an above-mentioned damaged layer, the etching 
processing by acid treatment, ion etching, chemical machinery polish, scrubber 
washing, etc. are applicable, for example. 
[0035] 

As a result of removing the damaged layer mentioned above, the front face of the 



piezo-electric substrate 2 serves as very minute stair-like structure wliicli made 
tlie Ztli page tlie terrace. As tlie circle of void shows drawing 3 (a) in illustration, 
the Zth page of the outermost surface of 6 is in this condition that the oxygen 
atom 7 is located in a line with 0.297nm spacing. 
[0036] 

Subsequently, the substrate electrode layer 5 is formed on Zth page 6 of the 
piezo-electric substrate 2 with which the oxygen atom 7 was arranged as 
mentioned above. If the minimum atom spacing forms Ti of hexagonal close- 
packed structure by 0.292 nm in order to form the substrate electrode layer 5 for 
example, the field (001) of the crystal of the Ti atom 8 will grow epitaxially in the 
direction of the piezo-electric substrate 2 which becomes in parallel with 6 the Zth 
page so that the circle which gave comparatively high shading of concentration in 
drawing 3 (b) may show in illustration. 
[0037] 

As shown in drawing 3 (b), the minimum atom spacing of the Ti atom 8 is LiNb03. 
Since it is mostly in agreement with the minimum atom spacing of the oxygen 
atom [ in / the Zth page / 6 ] 7 of the piezo-electric substrate 2 which consists of a 
substrate, crystallinity can obtain very good Ti thin film. 
[0038] 

The Ti atom 8 tends to be connected with the oxygen atom 7, and the minimum 
atom spacing is LiNb03 as a piezo-electric substrate 2 from the minimum atom 
spacing of aluminum. Since it is close to spacing of the oxygen atom 7 on a 
substrate, good crystallinity is acquired rather than it forms directly the main- 
electrode layer 4 which uses aluminum as a principal component on the piezo- 
electric substrate 2. In addition, the atomic arrangement of the Ti atom 8 shown 
in drawing 3 (b) shows the atomic arrangement of the lowest side of the (001) 
field. 
[0039] 

Subsequently, the main-electrode layer 4 which uses aluminum as a principal 
component is formed on the substrate electrode layer 5. More, in a detail, if the 



minimum atom spacing forms aluminum of face centered cubic structure by 286 
nm on 0. substrate [ in wliicli tine Ti atom 8 was arranged ] electrode layer 5, it 
will grow epitaxially so that the circle which gave comparatively low shading of 
concentration in drawing 3 (c) may show in illustration, and the field (111) of the 
crystal of the aluminum atom 9 may become in parallel with the field (001) of Ti. 
[0040] 

Consequently, as shown in drawing 3 (c), the main-electrode layer 4 which has 
the crystal structure with two sorts of crystal orientation which rotated 180 
degrees mutually is formed depending on how by setting a revolving shaft as the 
shaft prolonged in Z shaft orientations of the piezo-electric substrate 2. [ the 
aluminum atom 9 ] Generally such the crystal structure is called twin crystal. Two 
sorts of above-mentioned crystal orientation appears in one half of probabilities, 
respectively, and the obtained main-electrode layer 4 serves as polycrystal which 
has the grain boundary, i.e., a twin plane, in a location as shown with the thick 
broken line 10. 
[0041] 

In addition, although the Ti atom 8 was illustrated by one atomic layer in drawing 
3 in order to simplify a graphic display, a number thru/or several 100 atomic layer 
are formed actually. 
[0042] 

In drawing 3 (c), (200) and (020) (002) the direction of aluminum crystal are 
shown by the arrow head. In addition, actually, these shafts do not exist on the 
space of drawing 3 (c), and have turned to the near side from about 35-degree 
space. 
[0043] 

Thus, it is LiNb03 as shown in drawing 1 . On the piezo-electric substrate 2 
which consists of a substrate, the main-electrode layer 4 as an epitaxial film 
which has the twin crystal structure with which the Zth page (1 1 1) of a field grew 
up to be parallel 6 (refer to drawing 3 ) can be obtained. 
[0044] 



It is said tliat existence of tlie grain boundary in tiie electrode which uses 
alunninunn as a principal connponent generally degrades the power-proof nature 
of a surface acoustic elennent. This is because the defect to which alunninunn 
carries out a self-diffusion and is called a hillock and a void by the stress 
nnigration through a grain boundary grows. However, if it is in the twin crystal 
structure 4, i.e., the nnain-electrode layer of polycrystal, acquired as nnentioned 
above, the grain boundary is below 1 atonn spacing, and the self-diffusion which 
leads this grain boundary does not happen substantially. 
[0045] 

On the other hand, about a nnetaled mechanical strength, the polycrystal is more 
expensive than a single crystal. This is based on a metaled plastic deformation 
mechanism. That is, although plastic deformation produces skid deformation of 
the crystal by external force (oscillation by the piezo-electric effect if it is in the 
field of a surface acoustic element) etc., it originates in the activity of two or more 
skid systems being required with polycrystal in a single crystal to being caused 
only by the activity of the skid system which is the easiest to work (reference: the 
5th edition of the Maruzen "metal handbook" revision, the 337-343rd page). 
Since it is such, the difficulty of occurring of plastic deformation is connected also 
with the difficulty of occurring of the electrode destruction which a stress 
migration depends, and brings about power-proof nature with the high electrode 
structure where particle size is small. 
[0046] 

It can consider as the thing having the effectiveness which protects from these 
things growth of the hillock by the self-diffusion of the electrode configuration 
atom which leads a grain boundary by using the main-electrode layer 4 as the 
orientation film with twin crystal structure, or a void, and the stress migration- 
proof [ quantity ] nature resulting from the difficulty of carrying out of plastic 
deformation which was dramatically excellent in power-proof nature. 
[0047] 

In this invention, it is characterized by making the piezo-electric substrate 2 into 



float potential in nnennbrane fornnation by vacuunn evaporationo of the substrate 
electrode layer 5 nnentioned above and the main-electrode layer 4. In addition, 
since the piezo-electric substrate 2 is an electric insulator, I hear that it is 
electrically changed into the float condition, without grounding the nnetal holder 
(not shown) which holds the piezo-electric substrate 2 in a nnennbrane fornnation 
process, and carries out a nnennbrane fornnation process to accuracy, and it is in 
it. 

[0048] 

As nnentioned above, in a membrane formation process, by making the piezo- 
electric substrate 2 into float potential, the surface potential of the piezo-electric 
substrate 2 under membrane formation can be stabilized, it is high quality, 
namely, the epitaxial film excellent in the crystal stacking tendency can be 
formed, and the main-electrode layer 4 which has high stress migration-proof 
nature can be obtained. 
[0049] 

In addition, although making the piezo-electric substrate 2 into touch-down 
potential is also considered in order to stabilize the surface potential of the piezo- 
electric substrate 2 under membrane formation The direction which makes the 
piezo-electric substrate 2 float potential compared with the case where it is made 

touch-down potential receives the main-electrode layer 4 so that explanation of 
the example of an experiment mentioned later may show. Higher power-proof 
nature can be given in the surface acoustic element 1 which could give the better 
crystal stacking tendency, and could give so more high stress migration-proof 
nature, therefore was obtained. 
[0050] 

In membrane formation of the substrate electrode layer 5 and the main-electrode 
layer 4, the substrate electrode layer 5 is formed of the heating membrane 
formation which makes the front face of the piezo-electric substrate 2 the 
temperature of 70 degrees C or more, and it is [ the main-electrode layer 4 ] 
desirable to be formed with the low dental-curing film which makes the front face 



of the piezo-electric substrate 2 the temperature of 50 degrees C or less. 

[0051] 

As mentioned above, by carrying out heating membrane formation of the 
substrate electrode layer 5, energy required for crystal growth is fully supplied, 
and the high orientation film can be obtained in the substrate electrode layer 5. 
And if the main-electrode layer 4 is formed with the low dental-curing film by 
making this substrate electrode layer 5 into a substrate, it is more easy to 
consider as the epitaxial polycrystal film which the counter diffusion of aluminum 
and ingredients, such as Ti contained in the substrate electrode layer 5, can be 
prevented from being generated, and is high orientation film about the main- 
electrode layer 4, and has twin crystal structure at the time of membrane 
formation of the main-electrode layer 4. In addition, in formation of the main- 
electrode layer 4, in checking epitaxial growth, therefore forming the main- 
electrode layer 4, if heating membrane formation is applied, as mentioned above, 
it is desirable to apply the low dental-curing film 50 degrees C or less. 
[0052] 

The crystallinity of the obtained substrate electrode layer 5 becomes good so that 
the temperature applied in the heating membrane formation for formation of the 
substrate electrode layer 5 is high, but if this membrane formation temperature is 

made high too much, pyroelectricity will become a cause and the danger that the 
crack of the piezo-electric substrate 2 will arise will increase. Therefore, as for 
this membrane formation temperature, it is desirable to consider as 300 degrees 
C or less practical. 
[0053] 

On the other hand, in the low dental-curing film for formation of the main- 
electrode layer 4, in order to need a special cooler style at less than 0 degree C 
and to cause a remarkable cost rise in this case although the epitaxial growth of 
aluminum is possible if it is 50 degrees C or less in temperature, it is desirable 
[ the low dental-curing film for the main-electrode layer 4 ] to carry out at the 
temperature of 0 degrees C or more practical. 



[0054] 

In addition, altlnough not illustrated to drawing 1 , the thin filnn of electric insulation 
nnay be formed so that the top face and side face of an electrode 3 nnay be 
covered. 
[0055] 

Drawing 2 is the sectional view showing a part of surface acoustic elennent 1 1 as 
an exanriple of the thin film obtained by enforcing the manufacture approach by 
other operation gestalten of this invention, and is drawing equivalent to drawing 
1 . In drawing 2 , the same reference mark is given to the element equivalent to 
the element shown in drawing 1 , and the overlapping explanation is omitted. 
[0056] 

The surface acoustic element 1 1 shown in drawing 2 is characterized by 
equipping the substrate electrode layer 5 with which an electrode 3 is equipped 
with 2nd substrate electrode layer 5b formed on 1st substrate electrode layer 5a 
formed on the piezo-electric substrate 2, and 1st substrate electrode layer 5a. 
With this operation gestalt, the 1st and 2nd substrate electrode layers 5a and 5b 
consist of the same ingredient mutually, for example, both use Ti as a principal 
component. 
[0057] 

On the piezo-electric substrate 2 made into float potential, it hits forming 1st 
substrate electrode layer 5a, 2nd substrate electrode layer 5b, and the main- 
electrode layer 4 with vacuum deposition one by one. 1st substrate electrode 
layer 5a It is formed of the heating membrane formation which makes the front 
face of the piezo-electric substrate 2 the temperature of 70 degrees C or more. 
2nd substrate electrode layer 5b It is formed with the low dental-curing film which 
makes the front face of the piezo-electric substrate 2 the temperature of 50 
degrees C or less, and, as for the main-electrode layer 4, it is desirable to be 
formed with the low dental-curing film which makes the front face of the piezo- 
electric substrate 2 the temperature of 50 degrees C or less. 
[0058] 



As mentioned above, locating 2nd substrate electrode layer 5b between 1st 
substrate electrode layer 5a and the nnain-electrode layer 4 is based on the 
following reason. 
[0059] 

As mentioned above, since 1st substrate electrode layer 5a is formed of heating 
membrane formation, it may worsen slightly the crystallinity of the main-electrode 
layer 4 which the residual gas in a vacuum chamber becomes a cause, and the 
oxidizing zone of a number atomic layer is formed, and is formed on it in the front 
face of 1st substrate electrode layer 5a after membrane formation. Then, if 2nd 
substrate electrode layer 5b is formed with the low dental-curing film on 1st 
substrate electrode layer 5a formed of heating membrane formation, the purer 
crystal face can be given in 2nd substrate electrode layer 5b used as the field 
which should form the main-electrode layer 4, maintaining the tropism of your 
kind consideration which 1st substrate electrode layer 5a has. 
[0060] 

Like this 2nd operation gestalt, if it is made to locate 2nd substrate electrode 
layer 5b between 1st substrate electrode layer 5a and the main-electrode layer 4, 
the crystallinity of the main-electrode layer 4 can be made more more than the 
case of the operation gestalt explained with reference to drawing 1 into fitness. 

[0061] 

The manufacture approach of the surface acoustic element as an example of the 
manufacture approach of the thin film concerning this invention is explained 
below based on the concrete example of an experiment. 
[0062] 

(Example 1 of an experiment) 

In the example 1 of an experiment, the surface acoustic wave filter as a surface 
acoustic element 1 which has the structure shown in drawing 1 was produced. 
[0063] 

First, LiTaOS of 36-degreeY-X cut The piezo-electric substrate 2 which consists 
of a single crystal was prepared. 



[0064] 

Next, it cooled until it formed the substrate electrode layer 5 which consists of Ti 
so that it nnight beconne 10nnn in thickness at the nnembrane fornnation 
temperature of 70 degrees C, and it became the temperature of 50 degrees C or 
less in the vacuum with electron beam vacuum deposition on the piezo-electric 
substrate 2. 
[0065] 

The main-electrode layer 4 which consists of aluminum after above-mentioned 
cooling was formed so that it might become the thickness of 150nm. 
[0066] 

In the membrane formation process of such an electrode 3, the sample was 
produced about each with the case (example 1 of a comparison) where the metal 
holder holding the piezo-electric substrate 2 is made into the case (example 1) 
where it is made float potential, and touch-down potential. 
[0067] <BR> When the X diffraction pole figure of the main-electrode layer 4 
concerning each of the example 1 acquired by doing in this way and the example 
1 of a comparison was evaluated, in the example 1, compared with the example 
1 of a comparison, the more sharp symmetry spot was observed and it was 
checked that the crystalline good epitaxial film is obtained more. The X diffraction 
pole figure of the main-electrode layer 4 concerning an example 1 is shown in 
drawing 4 . 
[0068] 

Next, the electrode 3 was processed into the INTADIJITARU configuration using 
the photolithography technique and the dry etching technique, and the surface 
acoustic wave filter as a surface acoustic element 1 was obtained by it. 

[0069] 

When power-proof nature of the surface acoustic wave filter concerning an 
example 1 and the surface acoustic wave filter concerning the example 1 of a 
comparison was compared, failure generating time amount when an example 1 
applies fixed power compared with the example 1 of a comparison became long. 



[0070] 

(Example 2 of an experiment) 

In the example 2 of an experiment, the surface acoustic wave filter as a surface 
acoustic element 11 which has the structure shown in drawing 2 was produced. 
[0071] 

First, LiTa03 of 38.5-degreeY-X cut The piezo-electric substrate 2 which consists 
of a single crystal was prepared. 

[0072] 

Next, it cooled until it formed 1st substrate electrode layer 5a which consists of Ti 
so that it might become lOnm in thickness at the membrane formation 
temperature of 180 degrees C, and it became the temperature of 50 degrees C 
or less in the vacuum with electron beam vacuum deposition on the piezo-electric 
substrate 2. 
[0073] 

2nd substrate electrode layer 5b which consists of Ti of the same ingredient as 
1st substrate electrode layer 5a after above-mentioned cooling was formed so 
that it might become lOnm in thickness at the membrane formation temperature 
of 50 degrees C or less. 
[0074] 

Then, the main-electrode layer 4 which consists of aluminum was formed so that 
it might become the thickness of 150nm at the membrane formation temperature 
of 50 degrees C or less. 
[0075] 

In the membrane formation process of such an electrode 3, the sample was 
produced about each with the case (example 2 of a comparison) where the metal 
holder holding the piezo-electric substrate 2 is made into the case (example 2) 
where it is made float potential, and touch-down potential. 
[0076] 

Thus, about the main-electrode layer 4 concerning each of the acquired example 
2 and the example 2 of a comparison, considering incidence bearing of an X-ray 



as incidence (200) of tlie nnain-electrode layer 4, wlien tlie X diffraction pole 
figure was evaluated, in the exannple 2, the symnnetry spot with nnore sharp high 
intensity was observed connpared with the exannple 2 of a connparison. When the 
maximum reinforcement of a pole figure was measured, the example 2 showed 
the twice [ about ] as many maximum reinforcement as this like 350cps to having 
been 180cps in the example 2 of a comparison. Thus, according to the example 
2, it was checked that the crystalline good epitaxial film is obtained more. The X 
diffraction pole figure about the main-electrode layer 4 concerning an example 2 
is shown in drawing 5 . 
[0077] 

In addition, in the X diffraction pole figure of above-mentioned aluminum (200) 
incidence, it is known that the diffraction figure from aluminum (111) single 
crystal film will serve as a symmetry spot 3 times. On the other hand, in this 
example 2, as shown in drawing 5 , six spots were detected. This means that it is 
the epitaxial film in which the film which constitutes the main-electrode layer 4 
had the twin crystal structure where two single crystal domains existed. In 
addition, although are not illustrated, and six spots were detected also in the 
example 2 of a comparison, as mentioned above, compared with the spot of the 
example 2 of a comparison, the spot of an example 2 was high intensity more, 
and sharp. 
[0078] 

Next, the electrode 3 was processed into the INTADIJITARU configuration using 
the photolithography technique and the dry etching technique, and the surface 
acoustic wave filter as a surface acoustic element 1 1 was obtained by it. 
[0079] 

When the power-proof nature of this surface acoustic wave filter was evaluated, 
according to the example 2, compared with the example 2 of a comparison, 
failure generating time amount when applying fixed power was able to be 
lengthened extremely. 
[0080] 



This invention is applicable also not only to the nnanufacture approach of a 
surface acoustic elennent which was explained above but the nnanufacture 
approach of other thin films. 
[0081] 

[Effect of the Invention] 

As mentioned above, the main-electrode layer which uses aluminum as a 
principal component according to the manufacture approach of the thin film 
concerning this invention, Since it is made to make a piezo-electric substrate into 
float potential in forming an electrode equipped with the substrate electrode layer 
for raising the crystallinity of a main-electrode layer established between a main- 
electrode layer and a piezo-electric substrate on a piezo-electric substrate with 
vacuum deposition The surface potential of the piezo-electric substrate under 
membrane formation can be stabilized, it is high quality, namely, the epitaxial film 
excellent in the crystal stacking tendency can be formed, and the stress 
migration-proof nature of a main-electrode layer can be raised. Therefore, when 
the power-proof nature of a thin film can be raised and this invention is applied to 
the manufacture approach of a surface acoustic element, the surface acoustic 
element which has high power-proof nature can be obtained. 
[0082] 

It sets to this invention and is LiNbOS as a piezo-electric substrate. Or LiTaOS 
While that broadband-ization will be attained when a thin film constitutes a 
surface acoustic wave filter etc. since piezoelectric [ of a piezo-electric substrate ] 
is large if what consists of a single crystal is used, in a main-electrode layer, it 
becomes easy to realize the epitaxial film which has twin crystal structure. 
[0083] 

In this invention, if a substrate electrode layer makes the front face of a piezo- 
electric substrate the temperature of 70 degrees C or more and is formed, in 
membrane formation of a substrate electrode layer, energy required for crystal 
growth is fully supplied, and the high orientation film can be obtained in a 
substrate electrode layer. And it is more easy to consider as the epitaxial 



polycrystal film which counter diffusion with the ingredient contained in alunriinum 
and a substrate electrode layer at the tinne of nnembrane fornnation of a nnain- 
electrode layer can be prevented fronn being generated by making this substrate 
electrode layer into a substrate when a main-electrode layer makes the front face 
of a piezo-electric substrate the temperature of 50 degrees C or less and is 
formed, and is high orientation film about a main-electrode layer, and has twin 
crystal structure. 
[0084] 

Moreover, a substrate electrode layer is equipped with the 1st substrate 
electrode layer formed on a piezo-electric substrate, and the 2nd substrate 
electrode layer formed on the 1st substrate electrode layer in this invention, and 
it sets at a membrane formation process. The 1st substrate electrode layer is 
formed where the front face of a piezo-electric substrate is made into the 
temperature of 70 degrees C or more. If the 2nd substrate electrode layer is 
formed where the front face of a piezo-electric substrate is made into the 
temperature of 50 degrees C or less, and a main-electrode layer is formed where 
the front face of a piezo-electric substrate is made into the temperature of 50 
degrees C or less Since the 1st substrate electrode layer was formed of heating 
membrane formation, even if an oxidizing zone is formed in the front face By the 
2nd substrate electrode layer, maintaining the tropism of your kind consideration, 
the purer crystal face for formation of a main-electrode layer can be given, and 
the crystallinity of a main-electrode layer can be made better. 
[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of the surface acoustic element 1 obtained by 
enforcing the manufacture approach by 1 operation gestalt of this invention. 
[Drawing 2] It is the sectional view showing a part of surface acoustic element 1 1 
obtained by enforcing the manufacture approach by other operation gestalten of 

this invention. 

[Drawing 3] The Ti atom 8 with which the oxygen [ which was formed in the front 
face of the piezo-electric substrate 2 shown in drawing 1 ] atom 7 with which the 



Zth page is the top views of 6 and (a) is arranged on it is sliown in illustration, 
and (b) is further arranged on it is shown, and (c) shows in illustration the 
alunninunn atonn 9 further arranged on it. 

[Drawing 4] It is the X diffraction pole figure of the main-electrode layer 
concerning the exannple 1 of this invention. 

[Drawing 5] It is the X diffraction pole figure of the nnain-electrode layer 
concerning the exannple 2 of this invention. 
[Description of Notations] 

1 1 1 Surface acoustic elennent 

2 Piezo-electric Substrate 

3 Electrode 

4 Main-Electrode Layer 

5 Substrate Electrode Layer 

5a The 1st substrate electrode layer 
5b The 2nd substrate electrode layer 
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